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ABSTRACT

This study presents the design and analysis of a perforated panel system (PPS) that is installed in the

machine room of a built-in household refrigerator to achieve noise reduction performance. First, the major

noise source is found to be a cooling fan inside the machine room. Second, a PPS is proposed to reduce

the noise of the cooling fan by using the partial cavity in the machine room. Some sets of design param-

eters are also tested experimentally by applying them to PPS in the machine room to find the proper sets

of parameters that are expected to give the best noise reduction performance. Finally, the evaluation of

the PPS, which is adopted in the machine room of the built-in refrigerator, is made in an anechoic room

to prove its noise reduction capability. It is found that the noise reduction levels are 1.8 dB and 0.6 dB in

the front and rear sides of the refrigerator, respectively.
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Fig. 1

Table 1 Noise levels of the machine room for 3 hours

Time [min] 10 20 30 40 50 60

SPL [dBA] 54.1 | 53.5 | 53.6 | 53.3 | 532 | 53.0

Time [min] 70 80 90 100 | 110 | 120

SPL [dBA] 53.1 | 53.1 | 53.1 | 52.8 | 52.1 | 534

Time [min] 130 | 140 | 150 | 160 | 170 | 180

SPL [dBA] 532 | 534 | 53.2 | 529 | 534 | 54.6
Max-Min [dB] 2.5

562 | Trans. Korean Soc. Noise Vib. Eng., 28(5) : 561~566, 2018

o
10,

Ho-FH 4 Aedo] 2.5 dB7HA HEEE
b Stk 2L TS Fig
b Bok 108 7HE40® 1/3 SEE W
o] gste] EAslek Z1A Wi-e
22 100 Hz~ 400 Hz, 115
252 2kHz~8kHz7} $-A18H31
o g WAL A &

7] el AFue G A
itk o] A AE A Age] F
100 Hz ~ 400 Hz®] A|Fub= oo
A9l 1 2 AeA7 gAS sHet

1=

o,

¢

[y my Lo
o,

g
foo i o »

i

_&1_1,
EN
2 o2
2
lo,
[

QL
D)
r_‘ﬂ_‘ 12
{1

T
o2

N

- &
£

Mo Sy e
o

7

po

7}o

=

N

B N
i)
ro fo

2
ro dlo

Mook e £ X el g d

22 A2 J|HE WU}

A WA 2SS BN BES 4
719} Wzkdolg =8 3421 100 Hz ~ 400 Hz
Ao Mo Fo AUS Y] st W 7]

SPL [dBA]

i i i i i i
500 1k 2k 4k 8k 16k
Center Frequency [Hz]

i it I
63 125 250

(a) 1/3 octave band

50 T

T
—10 min
———20 min

30 min ||
— =40 min
|50 min ||

SPL [dBA]

L
600
Frequency [Hz]

L L L It
0 100 200 300 400 500

(b) Spectrum

Fig. 2 Noise spectrum of the machine room
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Table 2 Noise contribution level of compressor

Reference | Comp. Off | Difference
[dBA] [dBA] [dB]
1/3 octave band 532 50.7 2.5
Spectrum 51.0 50.5 0.5

Table 3 Noise contribution levels of cooling fan

Reference | C-Fan Off | Difference
[dBA] [dBA] [dB]
1/3 Octave Band 53.4 50.6 2.8
Spectrum 51.1 45.5 5.6
60 .
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Fig. 3 Noise spectrum when the compressor is off
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Fig. 4 Noise spectrum when the cooling fan is off
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Table 4 Dimensions of cavity of the PPS

Area of gavity Height of cavity Equng}le;c:it;engt g
[mm-] [mm] [mm]
37500 500 75

Table S Noise levels for different porosities of the PPS

Porosity [%]

Reference
07 (10| 12 | 1.7 | 2.2
SPL
[dBA] 51.9 50.2 | 50.0 | 49.7 | 50.0 | 50.6
Reduction level
[dB] 1.7 11922119 |13

— Reference
——Porosity 1.2 %

SPL [dBA]
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Frequency [Hz]

Fig. 7 Comparison of noise spectrums of themachine
room with and without the PPS of porosity
1.2%



Jun Ho Yun et al.; Method to Reduce the Noise of the Machine Room of a Built-in Refrigerator

F3} Faes zapgiel TR At A

FHAF

X

N
=
N
)
rlj
o
44
)
il
o,
N
R
o
L
rlo
n
=
8
o

ol N ox [0 o fou

B R off K2 o 8 [ 2

4
o) gadt Aow WuET. Fold FIE
N FEATOl Y 5T hEw AR
A5 2mmo|H, 493 dBAE 7|&E UlH| 2.6 dB2

Table 6 Noise levels for different hole diameter of the

PPS
Hole diameter [%]
Reference
1502 (25| 3 |35 4
SPL
[dBA] 51.9 |49.7|49.3149.6|49.7|50.0(50.4
Reduction Level
[dB] 2212612312219 1.7

T
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Fig. 8 Comparison of noise spectrums of the machine
room with and without the PPS of hole diameter
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